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??????????????????, ?³/ ?…………….............................………4,5 -5 
???????????? ?????? ???????????, ??……………………..….8 – 10 
????????? ???????? ??????????, ???…………………………….11 
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???. 1. ??????????????? ???????? ????????????:
1 – ?????? ????????? ? ?????????? ??????????; 2 – ????????? ????????;
3 – ??????????? ???????????????; 4 – ?????? ????????????????????;
5 – ???????????????????
??????? ???????, ???????????? ?????????????????? ?????????, ????????
???????????????????. ?? ?????? ?????? ??????????? ??????? ??????????? ????????????
????????? ???????????? ???????????????? ???????????? ???????????? ????????????? ?
??????????? ??????? ????????? ?????????????? ??????? ?????????????
?????????????????????, ?????? ?? ??????? ???????????? ? ??????? ? ?????? ????????? ??
?????? ???????????? ???????? ?????? ???????? ? ?????? ??????? [1, 2] 
?????????????? ????? ????? ????????? ?? ???. 2. 
???????????? ?????????????????????, ????? ??????? ???????????? ?? ??? 2. (?, ?, ?,
?), ? ???????? ???????????? ????????? ????????????????. ??????? ??????? ????????
????????????? ?????????? (???. 2 ?), ??????? ????? ??????????????? ??????????????????
??? ??????????? ??? ?????? ?? ?????????????? ????????????? ?????? ? ????????????
????????????? ??? ?????????? ???????-????? ? ???????? ??????? ? ?????????????
??????????? ?????? ? ??????????.
?????? ?? ???.2 (?, ?, ?) ??????????? ? ????? ?????????????? ??? ?????? ?? ?????? ??
?????????, ?? ? ????????????? ??????. ???????????? ???? ????? ???????? ?? ????
?????? ?????? ????? ? ?? ??????? ????????????.
?????? ?????????? ?????? ??????????? ??????????????? ????? ???? ??????????,
?????? ?? ?????????? ?????? ????? ? ???????? ? ????????, ??????? ? ??? ??????????? [3]: 
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???. 2. ?????????????? ????? ????????????? ?????????????????????
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???: ? – ?????? ????????????????? ?????;
 L – ????? ???? ????????????????? ?????;
?? – ??????? ????????? ?????;
 g – ????????? ?????????? ???????;
? – ???????????? ????????;
Q – ?????? ???????? ?????;
Rt = ?????? ????????????? ????????????.
??????????? ?????????????? ????????? ????? ???? ?????????, ???? ?
??????????????? ????? ???????????? ????? ???????? ????????????? ???????????????,
????????? ?? ????????, ?????? ???????? ? ?????????? ????????. ? ????? ??????, ????????
???????????? ????? ???? ??????????? ??? ?????? ?? ??????????????? ???????? ?????? ?
???????????? ???????? ???????????  dmax ?? 20 ? (???. 3). 
???. 3. ??????????????? ????? ????????????????? ??????????????? ???????? ?????:
1 – ????????????? ?????????; 2 – ????????? ??????; 3 – ?????????????; 4 – ???????????
??????????????????? ? ?????????????? ????????????? ?????????; 5 – ???????;
6 – ????????? ????????; 7 – ?????????? ?????? ???????? ???????????; 8 – ?????????? ??????
?????????????? ???????? ?????; 9 – ?????? ???????? ?????????????? ???????? ????? ?
???????? ???????????; 10 – ?????????? ?????? ??????????????? ???????? ?????
??? ??????? ??????? ????? ? ?????????? ?????????, ??????????? ???????
?????????????, ??????????????? ???????? ???????????? ????? ???? ??????????? ??? ???
?????? ???????????????, ??? ? ??? ????? – ?????????????.
??? ?????? ?? ??????????????? ???????? ?????? ???????????? ??????????????? ?????
????????? ???????????? ??????? ??????????????? ?????? ??????? ?????, ??????? ?????????
????? ?????????????? ???????? ???????????????, ??? ??????? ??????? ??????? ??????? ??
?? ?????? ? ???????? 20 % [5]: 
???????????? ????? ???????? ??????????????? ???????????? ??? ?????????????
?????????????? ?????????????????? ??????, ??????? ????? ???? ??????????? ??? ?
???????? ???????????? ???????, ??? ? ?? ??????? ???????????? ???????????? ??????
(???. 4). 
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???. 4. ??????????????? ???????? ??????????????? ???????????? ??? ?????????????
?????????????? ?????????????????? ??????: 1 – ??????????? ?????????;
2 – ??????? – ??????; 3 – ??????????? ?????? ???????????? ???????? ?????;
4 – ????????? ????????; 5 – ????
??????????? ?????????????? ???????????????? ????????? ????????????
??????????????????, ?³/ ?…………….............................………4,5 -5 
???????????? ?????? ???????????, ??……………………..….8 – 10 
?????????? ??????? ?????????? ?????, ??
?????……………………………….……..20..25
???????…………………………...………0,5…1,0
???????? ???????? ??????????, ???………………………….….8
?????????? ???????, ??:
?????……………………………….……….1500
??????…………………………...…………1100
??????……………………………….………1700
?????, ??……………………………........……………………..…….600 
??????? – ?????? (???.4 ??? 2) ???????? ????????? ?????? ????????????????
????????? ???????????? ? ??????????? ?? ???. 5. 
???. 5. ???????-?????? ???????? ???????? ?????????: 1 – ?????? ????????; 2 – ????? ?
??????????; 3 – ????????????? ??????; 4 – ??????? ???????; 5 – ?????? ???????
???????; 6 – ???????? ?????? ?????????? ???????? ????????? ? ?????? ????????
????? ???????? ???????????? ?????????:
– ?????????????? ? ???????????????? ?????????????????? ????? ??????
??????????? ??????????????? ? ???????? ???????????? ????????;
– ???????????? ???????-?????? ? ???????????????? ???????? ???????? ????????? ?
???????? ???????????? ????????.
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???????? ???????????? ??? ??????? ???????? ?????????
????. ?.?. = ?????. + ????                                                                                             (3)
??? ????? – ???????? ????????????? ?? ??????? ?????????????? ?????????;
???? – ???????? ????????????? ?? ??????? ??????? ?????????
? ????????????? ?????????? ???????????? (???. 1, 4) ???????????? ???????????
?????????, ??????? ????????? ?????????????? ???????????? ????? ????????? ???????????
? ??????????: ???????? ????????????? ? ????????? ??????????????????, ?????, ??
?????? ????????????.
??????????????? ???????????? ? ??????? [6] ? ?????? ????????? ?
???????????????? ????????.
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???. 6. ??????????? ?????????????????:
1 – ?????????; 2 – ????????????? ????????; 3 – ????????; 4 – ???????? ???????? ????????;                 
5 – ??????????? ??????; 6 – ???????? ???; 7 – ????????? ????; 8 – ???????????? ????????;
9 – ????
??????????? ?????????????? ???????????????
??????????????????, ?³/ ?……………...………4,0….4,5
???????????? ?????? ???????????, ??………….8 – 10 
??????? ???????? ?????, ?¯¹………………………...1,03
???????? ?????????, ???…………………………….5,5
?????????? ???????, ??:
?????………………………….1500
??????………………………..576
??????………………….……..1400
?????, ??………………………………………………250
?????????????? ????????? ???????? ?? ???????? ???????? ??????? ???????? ?????
??????? ??????? ????????????.
? ?????? ?????? ?????? ??????? ????? ??????? ?????????????, ?????????? ??
????????? ?????? ?? ??????, ??? ??????????? ??????????????? ? ???????? ???????
????????????? ??????. ??????????? ???????????? ????????, ??? ??? ?????????????
???????? ?????? ???????????? ? = 2…4 ??. ????????? 45 ? ??? ???????? ???????? ???????
5,5 ??? [7]. 
?????????? ?????????????? ???????????? ?????? ???????????? ???????????????
???????? ????????????? ?????? ????????? ? ????????? ??????, ??? ????????? ??????? ??
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???? ???????? ?????? ????? ??????????????? ?????????????-??????????????? ????????,
??????? ????? ????? ???? ??????????? ? ?????????? ??????????????? ???????????? (???.
7).
????? ?????????????? ????????? ????????????? ??????? ???????????????
?????????????? ? ????????? ??????????????? ???????? [9].  
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???. 7. ??????????????? ?????????????-??????????????? ????????.
1 – ????; 2 – ??????; 3 – ??????; 4, 5 – ???????? ?????? ???????; 6 – ??????-?????;
7 – ????????????? ?????; 8 – ????????? ???; 9 – ??????? ???????; 10 – ????????? ???;
11 – ??????????? ???????? ????????; 12 – ?????; 13 – ????????; 14 – ?????????;
15 – ????????????? ????????; 16 – ???????? ?????;
17 – ???????????? ????????? ? ???????.
??????????? ?????????????? ??????????????? ?????????????-??????????????? ????????
(???????????? ???????). 
??????????????????, ?3/?……………………………………….…10
???????????? ?????? ???????????………………………………20
??????? ???????? ????, ?-1…………………………………………50…60
??????? ???????? ???????, ?-1……………………………………..16…18
?????????? ???????, ??
?????………………………………………………………….3000
??????………………………………………………………..1330
??????…………………………………………………………1300
???????? ?????????, ???……………………………………………22
????? ?????????, ??…………………………………………………1000
??????? ???????? ????????? ?????? ????? ????? ??????? ? ??? ???????????, ?????
??????? ????? ??? ????? ? ??????? ???????????? ???????? ???????? ?? ???????
???????????? ????.
?????????? ???????? ?????? ????? ??? ????? ? ??????? ???????????? ????????
????? ???? ??????? ???????? ????????? [8]: 
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4 0 ?? ? , ??? 0?  – ??????? ????????? ???????? ?????;
k  – ??????????? ?????????????????? ??????? ??????? ?? ????? ?????? ????? ?
??????? ???????????? ????????;
???V  – ?????????? ???????? ????? ?????? ????? ? ??????? ???????????? ????????.
??????????? ?????????? ???????? ?????? ??? ????? ? ??????? ????????, ????????????
???????? ????????? (4) ????????, ??? ??????? ?????, ????? ? ??????? ????????, ???????? ??
??????? ???????????? ????, ??? ????? ??????????? ?????? ????????? ? ????????? ??????.
??????
1. ?????????? ??????????? ????????? ?????? ??????????????? ???????????? ???
??????? ?????????????.
2. ????????? ??????????? ?????????????? ????? ? ????????????, ???????????? ???
?????????.
3. ???????? ??????????? ? ??????????? ????????????? ????? ???????????????
??????????.
4. ???????? ???????? ?? ??????????????? ????? ?????????????? ???????.
?????? ??????????
1. ?????????? ?. ?., ??????? ?. ?., ?????????? ?. ?., ???????? ?. ?., ????? ?. ?.
????????????? ???????????? « ???????» ??????????????? ? ???????? ????????????? ??????
? ??????????. //???????? ?????? ??????????? – ?????? ?????? – ???????, ???. ?2,
1998 – ?. 26-29. 
2. ?????????? ?. ?. ???????????? ??????? ??????????????? ??? ??????????
????????????????? ?????.// ??????????????? ???????? ??????. ???????? ?????, ? 72 (139), 
1998. ?. 6-10. 
3. ?????????? ?. ?. ???????? ?????? ?????????????? ?????????? ??? ?????????
??????????? ???????? ??????? ??????? ??????? ????????????? . – ???????????? ?????? ??
???????? ????????? ??????? ????????? ????????? ????, ??????, ??????. 1998 ?.
4. ???????? ?. ?., ???????? ?????????? ??? ???? ?????????? ?????? ???????????
??????? ??? ??????? ?????????????. - ???????????? ?????? ?? ???????? ????????? ???????
????????? ????????? ????, ??????, ??????. 2000 ?.
5. ?????????? ?. ?., ?????????? ?. ?., ??????? ?. ?. ??????????? ????????
??????????????? ???????? ????? ??? ?????-????????????? ? ??????????????
??????????????? ???????????? // ?. «?????????? ?????????? ? ??????????» ? 2 – ???????:
?????????? ????????? ???????? ???????????, 2009 – ?. 11-13. 
6. ????????? ?. ?. ??????? – ?????? ???????? ?????????, ???????????? ???
?????????????? ???????? ?????????????????? ??????. // ???????? ?????? ??????????? – 
?????? ?????? – ???????, ???.?13, 2001 – ?. 109-112. 
7.?????????? ?. ?., ??????? ?. ?., ?????? ?. ?., ????? ?. ?. ???????? ???
???????????? ??????????? ??????. ?????? ?? ??????? ??????? ? 74444. ???.? 12, 2005 ?.
8. ?????? ?. ?. ?????????? ?????????????? ??? ???????????? ??????????? ????????
???????. – ???????????? ?????? ?? ???????? ????????? ??????? ????????? ????????? ????,
??????, ??????. 2007 ?.
9. ?????????? ?. ?. ?????? ?. ?., ??????????? ?. ?., ???????? ?. ?. ???????????
?????? ???????????????? ? ????????? ?????? // ????? «????????????? – 2009». ??????:
??????? – ?. 90-95. 
 №7 (77)  010 ЭНЕРГОСБЕРЕЖЕНИЕ • ЭНЕРГЕТИКА • ЭНЕРГОАУДИТ
НОВЫЕ ТЕХНОЛОГИИ
TECHNOLOGICAL COMPLETE SETS OF SMALL EQUIPMENT WITH THE 
USE OF CONCRETE MIXERS, WORKINGS IN CASCADE  MODE
I.A. EML′JANOVA, D-r Sci. Tech., A. A. ZADOROZHNY, Cand. Tech. Sci.
V. V. BLAZHKO, Cand. Tech. Sci.. A.I. ANISHHENKO, The post-graduate student
The technological packages small equipment to carry out spray operations, transportation of
concrete mixtures and cooking concrete with steel fiber mixtures. Kits are designed to work in con-
struction sites for various purposes, as well as in industry. Given their technical characteristics. The 
attention to design features of machinery and equipment belonging to the sets. 
Attention is paid to the new mixer is used in technological units operating in cascade mode and 
allow the preparation of the mixture of different mobility, including slow-moving. Emphasis is placed 
on some of the results of research equipment and machinery technology sets.
Поступила в редакцию 26.05 2010 г.
4. ??????? ?. ?., ??????? ?. ?. ???????????? ????????????????. – ????????????:
??????, 2002. – 352 ?., ??.
5. ???????? ?. ?., ??????? ?. ?., ???????? ?.?. ???????????. – ?.: ??????????
(????????????? ???-???), 1976. 
6. ???????? ?????????? ?????????????? ???????????? ??????????? ? ??????????? / ?.
??????, ?. ??????, ?. ?????????, ?. ????????? // ???????????? ????????? ???
?????????????? / ??? ???. ?. ?. ???????, ?. ?. ????????. – ?.:???, 1999. – 144 ?. 
FEATURES OF INSPECTION (ENERGYAUDIT) OF WATER-SUPPLY SYSTEM
AND SEWAGE SYSTEM. MONITORING OF WATER CONSUMPTION
AND SEWAGE SYSTEM
M. K. SUKHONOS, Cand. Tech. Sci.
The features of leadthrough of power inspections and monitoring of the water-supply 
systems and sewage systems are examined.
????????? ? ???????? 20.02  2010 ?.
